Most of the present studies described corporate social responsibility as a holistic concept when investigating the relationship between corporate social responsibility and its outcomes. 
Introduce
As a high-return strategy promoting corporation or brand differentiation, corporate social responsibility (hereinafter referred to as CSR) has drawn general attention from academic group and business world, and became an important object of many researches [1] [2] [3] [4] [5] [6] [7] . Those researches showed that corporations could enhance their brand image and promote consumers' purchase intention by positively engaging in CSR activities. However, most of the present studies described CSR as a holistic concept when investigating the relationships among CSR, brand image and perceived quality [6] [7] . Few researches were done on the dimensions of CSR and their effects.
Basing on the data gathered from 449 customers, as well as the former research of Carroll, this paper tests how the four dimensions of CSR affect the brand image and perceived quality by structural equation model and compares these four dimensions' effects, which supplements the related theories and gives some guidance on the practice of CSR.
Literature review and hypotheses
CSR was first proposed by Oliver Sheldon in 1924, but it had no unified definition, so an academic mainstream viewpoint was used in this paper, which referred to that the enterprise not only considered maximum profits for the shareholders as the goal of its existence, but also should maximize other social interests besides the shareholders. Carroll divided corporate social responsibility into four dimensions: economic responsibility, philanthropic responsibility, ethical responsibility, and legal responsibility [8] . Researches show that by fulfilling CSR, a corporation could make consumers form new associations or views to the corporation regardless of its ability or performance [9] .
CSR and brand image
Brand image refers to the characteristic feature of a corporation or its brand impressed on the minds of the public. Brand image reflects the public, especially the consumer's brand evaluation and cognition. Brand image and brand are inseparable. Brand image shows the characteristic feature presented by the brand, which reflects the strength and essence of the brand, so corporations should attach great importance to shaping brand image.
Mohr & Webb suggested the overall level of CSR affected corporate public image and brand image, and low level of CSR led to low or even negative corporate image [3] . Becker-Olsen et al. observed that consumers took whether corporations fulfilled their social responsibility (active or passive) or not as a criterion to judge the corporations. Only enterprise actively fulfilling its CSR could enhance consumers' evaluation and trust of the enterprise [4] . Through the empirical research on Thai banking sector, Poolthong & Mandhachitara found that CSR perceived by consumers had a significant positive effect on the corporate brand image [5] . According to the research of Wang, CSR and brand image were positive correlation and brand image played a mediating role between CSR and consumers' purchase intention, while actively fulfilling social responsibility could directly lead to the enhancement of brand image and consumers' purchase intention, at the same time the improvement of the brand image was conductive to prompt consumers' purchase intention [6] . Hence, the following hypotheses are advanced:
H1a: Economic responsibility has a positive effect on brand image. H1b: Legal responsibility has a positive effect on brand image. H1c: Ethical responsibility has a positive effect on brand image. H1d: Philanthropic responsibility has a positive effect on brand image.
CSR and consumers' perceived quality
Different from the objectively actual quality, perceived quality refers to an abstract and subjective evaluation of a product or service from consumers through their comprehensive analyses of different information from the market, according to their intended use and demand of the product [7] . Relevant researches show that the main factors affecting the perceived quality are objective factors (i.e. clues. etc) and subjective factors (i.e. personal involvement. etc). So consumers can use some clues to evaluate product quality and these clues will affect their perceived quality.
In theory, the CSR information is also a clue, and consumers can judge product quality on the clue. According to relevant researches, when consumers know a corporation actively fulfilling its social responsibility, they will have higher perceived quality to the corporation's products. Negative CSR would injure consumers' evaluations of product quality, while active CSR would bring high consumers' evaluations on product quality was found in the research of Brown & Dacin [9] . Salmoes, Grespo and Bosque also discovered that CSR could enhance consumers' overall evaluation of corporate service quality, which would further improve consumers' loyalty to the corporation [10] . Through the empirical research on Thai banking sector, Poolthong & Mandhachitara found that CSR perceived by consumers had a significant positive effect on the service quality perceived by consumers [5] . In addition, Zhang et al. also found that CSR perceived by consumers was positive correlated with perceived quality, but negative correlated with perceived risk, meanwhile, perceived quality and perceived risk played a mediating role between CSR and consumers' purchase intention [7] . Based on the above analyses, the following hypotheses are set:
Brand image and consumers' perceived quality
Products with good brand image enable consumers to produce positive feelings. When consumers have cognitive deficiencies of a product or are difficult to obtain information about the product, consumers' perceived risk will increase, but if there is a higher brand image to be the product quality assurance, the consumers' perceived quality of the product can be improved. Therefore, creating a good brand image is one way to improve consumers' perceived quality. With the help of empirical research of banking sector, Bloemer et al. found that brand image could directly affect consumers' perceived quality [11] . Guan & Dong developed brand image scale in their thesis, which employed an empirical research on sports shoes. In their paper, three dimensions were defined to describe brand image. They were brand performance, brand characteristic and company image. The effects of three dimensions on consumers' purchase behavior were also tested in the paper and it came to the conclusion that three dimensions had significant positive effects on brand perceived quality [12] . That brand image had a significant positive effect on perceived service quality was also discovered in the empirical research of Poolthong & Mandhachitara on Thai banking sector [5] . Hence, the following hypothesis is proposed:
H3: Brand image has a positive effect on perceived quality. 
Research design
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Measures
To ensure validity and reliability of measurement, we employed the scales adopted in literatures abroad, and revised them according to our study about the mobile communications industry. The scale of CSR perceived by consumers is taken from studies by Maignan. The scale of brand image consults the scale used by Cretu & Brodie and the scale of perceived quality is selected from scales adopted by Harris & Goode. All the items are on 5-point Likert scale. Main scales and their references are shown in Table 1 .
Table1. Measurement of variables
Variable
No. Question Ref.
Corporate social responsibility CSR1 The operator reaches the maximum of profit [13] CSR2 The operator strictly controls the costing of production CSR3 The operator conducts long-term planning of development CSR4 The operator constantly improves economic performance CSR5 The operator ensures the employee' behavior abide by the low CSR6 The operator complies with its obligation under the contract CSR7 The operator abides by the low CSR8 The operator follow the government's policy of regulation CSR9 The operator would sacrifice certain profit to abide by ethical problem CSR10 The operator ensures the ethics take precedence over economic income CSR11 The operator is committed to make good moral principles CSR12 The operator won't damage the moral standard to achieve its target CSR13 The operator helps to solve social problems CSR14 The operator participates in public affairs' management CSR15 The operator distributes some resources to public welfare activities CSR16 The operator creates economic profit and also make other contributions 
PQ2
The two-way communication to the operators PQ3
The convenience to pay for money PQ4
The service quality of the personnel of the service PQ5
The preferential promotion and integral activity
Samples
The sample in this paper is consumers. 500 consumers were randomly selected in Chongqing and mailed with questionnaires. In total, the mailings yielded 500 responses. There were 449 usable questionnaires, representing an 89.8% response rate.
Methodology
SPSS is used to calculate the Cronbach α coefficient to test the reliability of the scales in this paper, also confirmatory factor analysis is done by LISREL to test the convergent validity and discriminant validity of the scales, based on structural equation model. A full model analysis of structural equation model is conducted with LISREL to test the hypotheses.
Data analysis and result
Reliability test
Reliability test results are shown in Table 2 . Generally, Cronbach α coefficient surpassing 0.7 indicates the questionnaire is reliable. However, in the exploratory study, Cronbach α coefficient>0.5 is acceptable. So the Cronbach α coefficient in table 2 manifests a comparatively good reliability. 
Validity Test
Since the scales in this paper are revised according to existing research, there is good content validity in the scales. Confirmatory factor analysis (CFA) is done by using LISREL8.70. A six factor CFA model including 25 items in Table 3 shows an acceptable result of fit. Meanwhile, known from Table 4 , except one index of economic responsibility has a lower standard factor loading (0.43), the factor loading of the other 24 index is between 0.5 and 0.95, which achieves a high significance level (p<0.01) and manifests comparatively good convergent validity. The 95 percent confidence interval of the pairwise-related coefficients between factors doesn't contain 1; therefore it has good discriminant validity. 
Hypothesis test
A full model analysis is conducted with LISREL to test the hypotheses (χ 2 /df=1.69, RMSEA=0.039, CFI=0.972, GFI=0.927, NFI=0.934) and the result shows a comparatively good fit between SEM and data.
Known from Table 5 , 4 hypotheses are tested and 5 are not. Economic responsibility (r=0.40， t=5.01) and philanthropic responsibility (r=0.29，t=3.35) have significant positive effects on brand image (H2a, H2d). Ethical responsibility (r=0.35 ， t=4.44) has a significant positive effect on perceived quality (H1c), also brand image (b=0.62 ， t=6.12) has significant positive effect on perceived quality (H3).
H1a, H1b, H1d, H2b and H2c are not significantly tested, so it's known that economic responsibility, legal responsibility and philanthropic responsibility have no significant effect on perceived quality, legal responsibility and ethical responsibility also have no significant effect on brand image. The reason for H1a and H1d not tested maybe that consumer in the evaluation of the product quality is more concerned with CSR information related to their own interest, besides economic and philanthropic responsibility and product quality have no direct relationship. H1b and H2b are not tested. The reason may be that consumer exposure less to propaganda of the corporate legal responsibility, so they lack channels to get related information. This can explain why the legal responsibility has no significant effect on perceived quality and brand image. Brand image reflects the strength of the brand, while ethical responsibility can not reflect brand image. This may be the reason for H2c not tested. 
Conclusion
Through the empirical research in this paper, it's found that ethical responsibility has a significant effect on perceived quality, economic and philanthropic responsibility are significantly related to brand image, and brand image has a significant effect on perceived quality. This paper has discussed the effect of CSR on perceived quality and brand image in its four dimensions but not in a holistic concept. The main contribution of this paper is to distinguish different mechanisms and effects of the four dimensions of CSR from each other. Furthermore, the results of this study refine relevant theories of CSR and supplement the field with new empirical evidence. The discoveries in this paper can also give some guidance on the practice of CSR to help the corporations set their focuses and directions clearly when fulfilling their social responsibilities. According to the research results in this paper, corporations should rationally allocate the resources invested in every aspect of CSR activities, basing on the different response of consumers to various aspect of CSR, which makes it possible for corporations to obtain greater benefits from inputs of CSR activities.
The limitation of this paper includes two aspects. One is that this paper studies only a single industry (mobile communications industry), and the other is that the data are all from Chongqing. So the results have no strong universality.
Future research can be extended to other industries or consumer groups in other areas to test the findings in this paper [16] [17] . In addition, dividing brand image into different dimensions to analyze the relationships between CSR and brand image detailedly can also be explored in future research. Role of moderator variables (consumers' CSR-support, etc.) is worth studying too.
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